Nitric oxide protection of rat liver from lipid peroxidation, collagen accumulation, and liver damage induced by carbon tetrachloride.
The aim of this work was to determine if the inhibition or stimulation of NO synthesis modulates liver damage induced by the chronic administration of CCl4. CCl4 was administered three times a week for 8 weeks to male Wistar rats treated simultaneously with N omega-nitro-L-arginine methyl ester (L-NAME, 100 mg/kg, p.o., twice a day), aminoguanidine (AG, 4 g/L in the drinking water), or L-arginine (500 mg/kg, p.o., twice a day); appropriate controls were performed. Serum NO2- + NO3- increased in the groups treated with CCl4 and/or L-arginine, but the effect was prevented by either L-NAME or AG. In the liver, lipid peroxidation and collagen content increased, while glycogen content decreased in the CCl4-treated group (P < 0.05); L-NAME and AG accentuated these effects. Serum enzyme activities of alanine aminotransferase (ALT), alkaline phosphatase, and gamma-glutamyl transpeptidase (gamma-GTP) and bilirubin content increased about 2-, 3-, 2-, and 6-fold, respectively, after CCl4 intoxication (P < 0.05); L-NAME or AG cotreatment further increased the enzyme activities (P < 0.05). L-Arginine treatment protected the liver partially from the elevation of collagen, bilirubins, and alkaline phosphatase and from glycogen depletion induced by CCl4 intoxication (P < 0.05), but showed no significant effect on ALT, gamma-GTP, or lipid peroxidation. These results suggest that NO protects the liver against oxidative injury, because NO inhibition by L-NAME or AG increased lipid peroxidation and the other markers of liver injury studied herein.